INTRODUCTION
We are concerned with the single crystals of the magnetoplumbite PbFe,,,G~O,, substituted by gallium. Although the preparation and some properties of these materials have been reported earlier 11-31, detailed work on this subject was absent. In addition to it the first FMR experiments made for x 4 3.1 did not allow to make the definite conclusions on this system. The purpose of this article is to report the static as well as the FMR measurements performed on additional samples especially, with larger Ga content.
EXPERIMENT AND RESULTS
The single crystals of PbFe,,,G15;0,, (for x see Tab. 1) were prepared by the flux method (31. The samples used in experiments were plateletsof about square form with the transversal dimensions 1.5 -2 mm and thickness 50 -150 pm. They were obtained by splitting and polishing so that the surface of the platelet was perpendicular to the hexagonal c axis.
The static measurements were performed by the magnetometer Quantum Design MPMS-5s. We measured the magnetization curves in easy and hard directions i.e. with the static magnetic field along (1)) and perpendicular ( I ) to the c axis respectively. The temperature range was from T = 2 to 360 (400) K. In the field region 30 -50 kOe the susceptibility of the paraprocess X, was evaluated. At T = 2 K we find (x,) 11 =(x,) I < 10' for x=0; 1.21 and 2.3.10 '; 3.34.10 ';I .07. LO4;
1.72. 1W4; 3.104 for x=3.1; 4.49; 5.94; 8.02 respectively. For x S 3.1 X, increases markedly with increasing temperature whereas for x 5 4.49 X, becomes nearly temperature independent. The saturation magnetization M, was determined by extrapolating the magnetization curves to H=O and for T>0.85 T, using the Arrot plot MZ vs MIH. For H > 15 kOe this plot corresponding to the (1) and ( I ) direction was linear and we could evaluate (Fig. 1 a) , (M,)I and the Curie temperatures (TJI, (T,), in the standard way. For x=4.49 we find (TJI =(TJ, =416.5+0.5 K by extrapolating from the region T 6 400 K. In contrast to it, for x = 5.94 and 8.02 we get the an~sotropic Curie temperature, namely (TJI = 322k2 K, (T' ,), = 312f 2.5 K for x = 5.94 and (TJ1 = 127f 5 K, (T,), =; 104+2 K for x = 8.02. A similarbehaviour is observed for the paramagnetic Curie temperatures determined from the 1 1~ vs T plots. The uniaxial anisotropy fields were evaluated from the slopes s of the ( I ) magnetization curves at H=O using the relation 2 K,IM, = M,/s. (Fig. 1 b) ,
The (1) and (I) FMR measurements'were performed at frequencies 46.6; 59.5; 69.5; 79.5 and 50.6; 59 GHz respectively. From the measured resonance fields we evaluated the components of the g tensor g ( 1, g 1 and the effective anisotropy fields Hler, HIe*, where HIen = 2K,IM.-4rM, (41. For x S 4.49 the peak-to-peak F M R linewidth AHI varies from about 100 Oe (46 GHz) to 150-250 Oe (69 GHz), the corresponding AH, values being roughly two times larger. For x = 5.94 we obtain AHI = 800 Oe which is relatively independent on frequency (AH, = 600 Oe).
DISCUSSION
The behaviour of X, suggests that for x > 3 the arrangement of the spins becomes non-collinear and therefore we limit ourseii, in the quantitativeconsiderations, to the region x < 3. Here the dependence of the measured magnetic moment n and constant K, on x (Fig. 1 b) at T = 2 K will be compared with the theoretical functions n ( For the distribution of the Ga3+ ions among 12 k and 2 a sites 161, among all the sites and among all the sites, except for the 2 b sites [7] we obtain the dotted, dasheddotted and dashed straight lines respectively. From these three distributions relatively the best agreement occurs for the latter case.
We (AT,= -3.8 K). For a ferromagnet the anisotropy of T, should appear for the ratio X of the anisotropy to exchange energy comparable to unity [lo] , which is not our case (A= 10-7. Abrupt increase of ATc when going from x=4.49 to 5.94 suggests, however, that the observed effect may be, in a way, connected with increasing disordering of the magnetic system for the large dilution by nonmagnetic Ga3+ ions. This conjecture is also supported by the fact that an unexpected increase of AH was found just for ~~5 . 9 4 . For xS3.1 the fields H,*ff, HI"" agree relatively well with the values of (H,eff), which are calculated from 2K,/M, and 4nM, (Tab. 1). In accord with [4] this agreement is better just for H,eff. The disagreement for x=4.49; 5.94 is probably connected with a non-collinear arrangement. Analogously as for BaFe,,,G%O,, [ll] we find a frequency independent part of AH due to inhomogeneities. For x=5.94, where M, is small, the large value of this contribution is likely to be caused by fluctuations in K, and gl , g, .
